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Abstract of JP1 0231 252 

PROBLEM TO BE SOLVED: To provide a method for producing a sustained release preparation, 
capable of increasing uptake ratio of physiologically active polypeptide and exhibiting high blood 
concentration over a long period by dispersing a physiologically active polypeptide into an organic 
solvent solution of an in vivo degradable polymer and zinc oxide and removing an organic solvent 
SOLUTION: A physiologically active polypeptide, preferably having about 1.000-50,000 molecular 
weight (e.g. growth honnone or insulin) is dispersed, preferably in a ratio of about 1-50% into an 
organic solvent (e.g. dichloromethane) solution containing in vivo degradable polymer (e.g. lactic acid- 
glycolic acid copolymer) and about 0.001-2wt.% zinc oxide, and then, an organic solvent is removed by 
a method such as underwater drying method, a phase separation method, spray-drying method to 
provide the objective sustained release preparation. The daily dose of the sustained release 
preparation can properly be selected from a range of about 0.0001 -lOmg/kg weight adult as an active 
ingredient in the case of one week-type preparation. 
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*tj8.ooo~i!i<;2o.ooo-c-i5i)ii*^3ie 
*fr«.ffirac>&^r**«*!;o. 0 0 1 -^2% ( w/w) -r 

s>sw*3aiieij<7)®aij£. 

(II*3S7] ^ifttti?SiJW%S^S*«i(!«jO. 1~*«J3 

mmt -r &ii*« i imn^m. 

[ii*3Si 2] iLS^-^'j3-/i.itfta^f*fci?<kffii8 

tii*3Sl 3] ILK-^^U3-;HSi^a-^f*:i:l5^1:SIS 

^>?. 11*381 3ieiicoii-i[?g. 

[|i*3ll 5} i@*3SllB«tc^iSjt£TS!!ji$ii&^ 

[0001] 

[0002] 



mm^'^tcibiz. m^&'^ti^i^x'ib'o. ^mzm^ 

^Tmmmx'm± ■ m^ti^itmKcyy^fu^yx\ 
m<^&^mizm<m\ m ■ mm. &m<t. 

aitix^i^^x}K<mmf£im^tix\^i>. lt&^l^*^ 
i,fzMzim'si&^ifimx'h>o . mzrm^iit^i^j^ 

1 0^I.:i±c7);g)Si{3M-&iiHS:TS4*«=5:§tiTV^S 

'^rf- H s-^^^i. ^sfett^M^ i^isi?^** 

[0003] ^^T8-30 5 5 (EP-A 6330 

2 0 ) ui . ^m^^ V ^ri- y ^^f^mmm^ u v 
^zjif.^x'^'&^^h^mmm'mm.iii.xfwmmi 

X'W!^^ixtzVm!<&r{^'^ufiir^)V (OT. MCi:B& 
^^h^Ltii^hh) i^Wrs^ixX\^h , #gl¥8-21 
76 9 1 (WO 96/07 39 9) ^Kiitt^r 

TV*!., W094/1 2 1 5 8tC{i, t VQVih^W'^ 

\izn\.x. 0 . 1 - 3 0% ( w/w) *K^bffiis^t'(7) 

/•K 'J v-t»-»ig3i»|^ y v-Ji?St{3 jD;c hZt ifX% 

h-Mmmm\%m^wm%^^z^,^L'mi&m-t lt 

X\^h. ttzWO 9 2/1 7 20 OtJitX^^-ff-v— 
^T-fi^y (Nature Medicine) . ||2^. 7 9 51: 
( 1 9 9 6) t hGH<7)SiSig^fflV^|,^&ttm. 
S'JcOSBt&^^^StL'CV^I). WO 9 5/2 9 6 64 

ui. mm^^j:b'(r>±mmp^^x'^v -^-mmi^z 
am^^dk. ^msim^t (*;p^y^i:') $•» 

[0004] 

[^B3*»'fti?^LJ: 3 t-r-siili] micox d iz±mm^ 
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[00053 

a^mmmizmm i.i^m^< isA<^m^ ^ p l g a • 

^tJt. t^i2^« ( 1 ) ^mmit^ 

v^-bmi\m'ib it^ti'^mmmm^z^'m^ 

m^ttim^mimmm. ( 2 > 4a^stt;Ku 
^r^h'*ijR«*;i-t>'t'*i.itne ( 1 ) imcim. 

^■^i^X'htmU ( 1 ) IB«iOS!Bta, ( 4 ) ?L1I- 

( 3 ) leijcoMiia. 

[00063 ( 5 ) ?LK-:?^U 3-;Hl^a^i^scoS« 

^mi=f-Mi)K ^S,QO Q-^m 0.00 0-C'fc-S. ifie 
( 3 ) leiicol^jta, ( 6 ) 

'J '7'-l,zM-r^m^(r>is^M:i)m 0 . 0 0 1 ~iH7 

2% ( w/w) •cj>^Mia ( 1 ) im<^mm.m. ( 7 ) 

^»ttiK<J<0^1^m^S*»'*<J 0 . 1 3 0 0 )Lt« 

^.Mie ( 1 ) leacosgjts. ( s ) t*«jtts?f j^^ait^ 
•c'fcsffie ( 1) Mm<owmm. ( 9 ) ?LK-^^y 3- 

cossBta. (10) mn^mmm^-?^ ^ a^r-^ 
jux'hhwiii ( 1 ) Mm<omm.m. (in ilk-zu 

( 1 2 ) lU^ - / y 3 -;Pg!S*-^* i: K-ftSIS i: 

mi. (14) 4a^Stt*f u ^rf - K*>'fi£:R*;i'^ y-c 

*-s.B>iie (13) tmco^eSLm. axt/ ( 1 5 ) mis 



( 1 ) im<r)W^xMm^timik^mmm-f6, 

[0007] :^m^izm\>^ii>ii?>»t l\>^±ii^P^^mii. 

liiy^m. i?xyi!^) ^c7)lSULIi*^<c.4sWlfl»7K 

3t^vStt4''i:>*^r-ri.J^> d-. l-. DL-«siov^ 
izm t < {ifLi!-/u ^-m^m^i^x'hi. 

1 0 0 0 8 3 ±iifmf»ii^O ^-t tx^m-i^ V 3 

(t;P%) imi00X0^\>yLi^40/6 0tliMtL 

<. ms/i 5^J:\>^L^^^5o/5 0f}mz1^^■tL\\ 

{i. *«;3. 000^V'>ti^25, 0 0 0*<jfftL<. $ 
(>izm, 0 0 0*»^>*<>2 0. 0 0 0A«!^tC»^tV^. 

^*/SC^l&ii-^M) {i*^>l. 2^V^L*^4. 0*W^ 

[ 0 0 0 9 3 =S:i5, *BaNB»T'<^afi¥%^J-i^«t5 ilX 

^fmm L . 8<f#{±*fi¥i^^)-i^**^' 12 0. 00 

0. 52. 000, 22. 000, 9. 200, 5. 0 
50, 2. 950, 1, 050, 580, 1 62^098 

m<o^*jy(^^]^yim^Mt Lx^fW^-^x-i^ 3 

(GPC) -cai^LTt'-KU;^^!/ 

{i, GPC;>^9i»KF804L x 2 (EfDd^) , 
RI^::::J'- L-33 0 0 ( 05:8{fP0rS![) SrfiML, 

5MS8S^lcJ:SIS^%^i^l:i:±ific7)GPCai 
5|5««^(c J: SjR¥%:a-^i{4]aT«0 J; o l,z ixn-iii 
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[0 0 1 0] i^l g=5:V^Ui(i«J3g(^±«srt^i-)»tt.-KUv 
-Srr-fe 2 5ml) y-;K 5iiil) fcOli^^*^ 

^gff 0^/^'■J<=^i^/^SSr 0 . 0 5 N 7)va-)vm^it 

i}')^Mmx\ ( 2o°c) xm^r. ^^^Mzm 

^Fim^kZlhm-i^^^= 2 0 0 0 0 A/B 
A : ^Wmf^'&.r^') -7-^0^4 ( g ) 

mt:h ^yj^mm (mi ) 

X. GPcmmzximi^^'F&ii. ^mm-m 

x^-timmx'h^t:i6. -«w^is«^mfflirc 

tzm^w\.z:ii^^x . ^psm%.mzxm^m^^i}^G 
p c m^\.z 1 1 m^m'FM.m o . 5i§t-i^mm 

^1. 5f§cr,mm\HX'hizb^^^d. mu£. mm 

^icTi^^}-T»cO*«?2mi'U:tc:^i<±[sll.. icOffiS 

izX':>xnmzmm<^:^f\^yn^i^)\^mi:^i-^m^w 

m^zmMti^tm'^?>. 
[0011] ^iiZ]mmfU:t(^i^;]^mi^t^?\M 

Miee 1 - 2 8 5 2 1 ^mizMmcoum mntm& 
mT(^m.mm^m'^MwmmmTX'<r)m.mm 
^m^zxhmkijm) izv^-yxsmx-t i> , 

tztizX'^xnmmt:^<-thztti^x'ti, m 
<-tiztizx-yxmiiimmi:m.<i-i>^tixt?>. 

[0 0 1 2] li^o-C. ^WMiZ}3\,^X. fflV^5^*l^:Ji- 



mfm. J9im<^m^mm^j:i:iz«itx. m^$tii>z 
ti)mtu\ ^(7)M:m^^j:imtLx. mm. 4a 

iffi^ 3&^'*t;8 5/l 5-*«J5 0/5 0j&TO 

t<. ^l'-AzntL<',im5/25--mO/5QX' 
hh , ttz^(DmM.'?-i^^=F&iiti^8 , 0 0 0-*«j 2 0 , 

0 0 0*W*t<s ^(:>i,znti<imio,ooo'^ 

*«>2 0.0 0 0-C'*)l>. i/is fim-i^Va-fm^ 

/U3-/l^K^^S^(PLGA) $:fflV^S::fc*«»^ 

/ 2 5 -C-SM^^^H^**''**? 10.000 OILK- U 
( ) 5 0/ 5 0 X'mM'fi^^&i)^^^ 1 2 . 

/7 5~f«j7 5/2 5-CJ)l>. 
[0013] *l&BgHiJV^T. P LGA • l?'fkffilBi<sS: 

m:tifzMzm^^i>timimmi7m^m.mt-^ 

i,zhT-m^j:^^Lmm&.x'h&, mi^M^npi^GAti^ 

K^mfHzm^BiK p LGA • Mi^M^mm^Lx^ 
mmizmmt^, zti(,(7)i^mimzPLGAkm^t 
mM^bi^mmmm^mfx-mm^ii. u-^xp 
LGA • mim.^imm^m^^x'hh, 3 tr 
t#'i>^v:PLGA • m\^M<Dwmimwii,zmm. 

[0014] *iiBBc^3V^•Cffll^^i^l)4a^Stt'■KU'<. 
T-f-h'tLTJi, »liL<{4t>H^fii(i«Jl.0 0 0~*«>5 
0.000. ^ hizntL<li^^Mm5 ,0 0 0^4 

o.oooco4a?Stt;ffy'<rf- h'*«fflv^<i><ts. 
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[0015] ^rf- H;^;P^:yi: LTti, mH£^ 

X^^V, *li^it^4.0 8 7,3 9 0-f-. PIII4.0 
9 3.5 74-t, 151^4,10 0.1 1 7-t, ^^4.2 5 
3.9 98-^#gS) . (GH) , -fV^jfy 

«;^;Uty (ACTH) . ACTHUI#f<c (Xh'^rJ' 
H'Sri:') , ^^y-^-'f hfiM*;l^^y (MSH) . ^ 

^m^J^^l'^ryJfcai^/l'ty (TRH) -etOiStJitX-eiO 
(!Nf^^5 0-1 2 1 273-^, #^835 2 - 1 
164 6 5-t<i^?g#fl§) . ^mmm^)V^V (TS 
H) . ffMM*;l-^:y (LH) . %mm.ii^)V^V 
(FSH) . bhM%rf-^Hhnh'y (HCG) . 

ll54iS ^5-^ ^676^69 IH ( 1 978) J 
#81} . i^^l/Vi^V. i]lWyY-y. MWWk^^lV^ 

y (PTH) , yivij^y. -fe^i^f-y, >'N'y^'i^:t-f 
aS7^'h->-'y=3:i;'*«fflv>^>iiS. '><rf-h-*;P*y 

4. ■T'f h;>^'f yfcUTts, e»J;c(^yyJ^;&>^y. 

<f-<y^-7xny|R (t;1/7tS. '^-r^M. ;yy'? 

M^) . -fyrJ'-o-fdE-yM IL-2, 3. 

4. 5. 6. 7, 8. 9. 10, 11. \ 2m) ts:)iifi 

#y-i ( I L-1 ) . sai^jES^ (TNF) ^i'AJ 

ffl>'^4>ix-g>. h;*'f y<i. iff 1 1 < « 'J y*;« y 

"If-f hX?^yii. #CJf3iL<{i'r y:?-7xay 

(4, ^J;i{i'ir7';^^y;^P, -tahay, OABAiSri:' 

[0016] jMSi't tTJi, fi»J;c{fXU;^P4?X^ 
y (EPO) . 3n:^-|iMH-? (G-CSF. GM- 

CSF. M-CSF^). hoy-i<--Kx^y (TP 

F) i5l)V^{±C:fL<5><07rS U- EGF, TGF 
-a. TGF-/3. PDGF. i!ttFGF. igSttFG 
F. FGF-g'Sri:) , t*gailiaii5iia^ (NGF) ft 
l)V^{4,Iil/;,C07r 5U- (^tJf. BDNF, NT- 



3, NT-4. CNTF. GDNF^) , ^yx^iyM. 
^^m-m. IGF-l. IGF-2^i:) , -UliJi 

tcB34-ri) ( B M p ) hh\^\t^titi<r>yr^^}- 

i^Fr-f-^Si^'— fe' (SOD) , '^ndf-t— b\ r-f 

\/:}.-'TvX^J-'9yr9'f^^-9- (TPA) , 

B, 3'j;^'fy. ^^7Svi^'y, vN'j^h^vy^rt'^^ffl 

v^(i>til., ^jiStt-^rf-Hi: tT{i. l?!l;t{^xy^7r 
'J y . xy r U yf^^s C7l^ffl!N^m4 .277.3 
9 4-f-. 3-n«y^Nmiiill^ram3 1 5 6 m^m^ 

m . xyH;l'7-fy. #3'>h;l^7>fy^:i:*ifflv>^, 

til. -e-ioflu, 4avgtt.-Ku^rf-Hi:t-c(4. -^-^^ 

;Kx^y. yjvy -f y. ^jfA^j/y. -t/H/^f y. 
-9-^ u y . lijflligttai^ ( T h f ) , j|li4'ISiJ» 

( FT s ) i3Xx/^(oimw {^mmm4 . 2 2 

9.4 3 8-^#M) , iiilX-eofliicoMHi^ CE^iO 
ftt9>;^. mi 2 5^. mi O-f. 8 3 5-84 3K ( 1 

9 8 3:1^) 3 . zia.'-\:iTy>'y. yy'y^=:-yi5Xr/ 

xy H-bU yJ$Si#ffl2r^-ri.'^r^ H5i ( 3-n-y>'N- 
^flFi^lBm4 3 6 18 9^. I«im4 57195^, mm 
49645 2^, #ra¥3-94692-t, |nI3-13 
0299^^$g#B^) ^t't>mf^tli>> ^^m^iZ^iZ 

^t^ju^y. -i yx y y^rt^W^iiS . 
[0017] *f|Bj(ct3v^'c. iam-K 'J '^r^ 

^ii5s-^*-rs%&, -e<o^ii'^^r»t4o. i%ww 
L<{4o. 0 0 1 %arx'$>-yxmnmiiZ^mi:-^t^j: 

yx^)y\t^ iitSIS, -'y-J-yl/. 
A^ri:<?5^^*<^M^M^:■t^•CV^-6. 0.4% (w/ 
w) ffi|{}$r■#^•C'V■>l)>f y;^Uy(i:6*#:T'#?SL. -e 

■&c(±. ^mm.ir-')'<:r^Y\,z^-M^tix\^h^B,^ 

KiH47j<^fSS: . ^hh\^\m^ry^-^ hxmmz 
xmix'^m^mMco^ yx v ytm^tih , ^^t^ 

iV=kybLXi,i. \yriX(rM<^^<riii<r)X'i>S:\^iiK U 

miX.m.GH (!^T6-129 96-t:i^||i. !^^6 
-4 89 8 7-f-i^f8) T-ftS. $ L<{4N*« 

tc^ ^^::^y ^rV^^^^ III tfiljtSr W-rSffim 
;cShhGHTftl). ji^A^SGHtL-Cii^M^Tfto 
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[0018] ^fiPMizm\>^iwmmts gs^^ii 2 o*c 

J\^J^. HlfifbMS^ri:) , T)Vzi-)m. x.^ J- 

mmt Lxm\'^?,^. mmj^ayyimit^iim 

wHIS x:?y-;K ;^:J'y-;k l.A-y'i'y 
l.s-^yi^yi^if-iv^j:^) hMiT 

o;<^ytr-^v=~vu)Vt <r)^^'^h^ij^W\m $ ix 

IT*"?, «FtL<{i*<;20 : : IX'hh . ^ 

[00 1 93 *5%Bjic*5v^T . m.'mm<^^\.zm\^ 

iO^a^^fSi, MS, *<>o . 0 0 1 AiB 1 0 Atm , if 

*50. 0 1 /tB ~i^0 . 1 Ma X'hh, ^W^^m'&.itf^) 

^-tmmmt mwmmm^zi5\^x . ^mm 
-^-{.zm-hmik ( z n ) <7>^mt. mmxn 

it<«il«;0.0 0l~$«>2% (w/w) , $<i>(;»i 
L<\tm. 01-^2% (W/w) . !^lc»tL<li 

*!70. 1~*«72% (W/W) -C^fel.. ^rJo±<!isF^^i-)»tt 

[0020] :^%^<7)mmmu. ^Hf^mm^n'^') 
w^t t/i-mmmizmm LfzmM^mm'piz}3\,^xmfS. 



m\i^V^—/}^P LG AX'hli>COi rpLGA -it-fb 

a. mtii (a) 7ii'i>^m (o/wm) . (t) ffl^jji 
::ti^izmtfci3m^j:t'm\>^^tii>. &Tizmkm 

i'±wmm^yii^j -^-mii^Mmt ^:^Wimmizi^ 
ttiK mufiify 0.1-^8 0% (w/w) . nti< 

\m\'^7Q% (W/W) , $4>lC»^L<«*«j2~ 

meo% (w/w) x'hi>, ttzmm^^^w^M. 

Jitt^i;-7-4O$«;0.0 0 1~*<;5% (W/W) . jff 

^L<{i*«j0.0 1-^2.5% (W/W) , ^t,\,znt 
L<tii^0. l~i^2. 5% (W/W) Tibs, ^mmm 

Mf^mm^iti') '7-<D^mmm\.zmm^mM 
< . mzmi[3^^mmm!mmmpizi.ti:mmit^ 

^M^ximik. ^mmt^i:maLxhi\<\ 

[ 0 0 2 1 ] p LG A • mmim^j:i:<7)±mmit 

0X:ntl<l:im^^2 5°CX\ i^m^~*5l6 8 

mm. mL<mi 2i^-*«j9 6i^. $ii,izm 

L < 2 4 7 2 mm.m-^-^i> ZtliZX*). 

p L G A • mi\:MS&mnh z t i. . L*>U'Sr*« 
2|siiBH<7)PLGA • Mim§&w<D^{±. mumz 

wmM):.uhz}:.\,zi. "omm^znmhztim^ 

<r>mkim^tLx . mmmm&Lxhx^\ nw. 
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lib'Rm^mmm^tLitK iRiB#tiPLGA<7)^jsa[ 
mmm^mx'^^:xm^zm^^(>tli>tli. muizx-oxn 

[00221 »:v^t\ frie^OJ: d izLX'^^fLt:^i^^ 

m^^v-^-mitrnmimmmmm^z. 
^j-Mtt'-Ki>v-M£7)j<jo. i^tajs 0% (w/w) , n 

v^r^\'tiiir^ti>tmmmm. (wt. mz^ 
t mtm^t mmmmmm^ . mnx-wm 

01~i^2 0 0Atiii, fft U<m<;0.0 5-$«7l 0 0/i 

i\:^wtff)im (majt) it. mumi ; i o oo 

: 1 . ntKimi : 2 0 0~$<;l : 5, mz 
MtKimi : 10 0-$<J1 : 5XS)&. 



[0023] (a) 7K4'Se*lft (o/wS) 

mi<ox 0 tiz ixmm^tLfc^mis^^ v h^sx 

Wii: ^ ^iZTm^iziuJLX . o/wSxv;U£^3y$rB 

yi:B&X'thi>(Dx$>tnintix%x\>\ Mimiz 

;Po-x. Wxf-y. Hf^^y. tr/l^nyipefifT&^ffl 

;U-C'*S. m^WPJti, l««i7ttt2Sm:i&iffl^^ 

0.001-1^20% (w/w) , ^it<{i:*«j0.01 
0% (w/w) . $^,Cif^L<t4*<j0.0 5% 
~*«;5% (w/w) T'J>I.. 

[0 0 24] ioidtfCtl'^fi/c'7'f^'P;i&7'-feyw 

{4, m't-'^mhi^^ii^m^mz^'omifz^k. v^f 
iS-r&. ^(^^kiH^X'htni. imtx-^^f:^ a /jr-^ 

imixitxw im^bixit. m\^fz±iiimm 

[00 25] (b) ffl^JMH^ (3r-fe;t^'^-i^3y&) 
^izX^UCi:m&ti>^\,zki^ Htiiec^^aiSttdf 

>S'J<7)^D«(4. ±ie^ti?ac^$<; 0.01 1.00 

0^g<Of<^M, iffiL<{4*50.0 5fS-Ht<75 0 0<giO 
tt:>\,zntL<l,m0.l^^h2Q0^<7^W 

mMX'hh. oT^iJVK-i^BymtLX^i. 4*1*1^ 

His, ri3'^-y7?A, T'7=-i'ii. UM^. n-^^^ 
^•^L-Cfflv^-Ctii^. C:c7)J:dtct-C#^>ii;tMCS: 

7-^)VK-i^Bym^^^-t^, ^^iz. Bifie(a) i: 
Pimia?^ <!K\'^X'}S(mt^-r?>. yH'P^^mnir/ 
3 r -b;!/^- J/ 3 yST'coM c coSliiTIi . M c com^ 



« 
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[0026] ko)mmm 

(a) kmmi,zixm^i. 'mx$>mM mm 

[0027] *^BJtCt5V^T. P LGA • m-fmi&i^i 

U'^rf-H. mi.\iGYi<m^u,?mtm o%[:xtx 
astt^U'^r^ Hc^-i-4(4. mum o . i -^3 o 

% (w/w) . if^L<{i. *«;0.2~l«j20% (w/ 

w) . $ii>(C»iL<l4iH>0.5~|«7l0% (w/w) 

^<nm.m-i:m\mtLxm\'^x. m^mm. mt 
mmzi^mm^ixi,. 

[0028] im^mwmmu. mzmmxhh 

Tween 8 0. H C O - 6 0 ^cO^ffivSISPJ, iliV 
-^li-^^U'>A. y;Ph>-;K T'H'^fl 

yW£>£<^wmhh^>\%Mzvi^^>i-£}im yig 



(«^. s^'j^twi-s 1 2^) k.m,zw&\.xmsm 
mt\.xm>mm\>L^h, wmmu. mm-x- 
hi::bi}mizmi^\ ^n^mim^mt. mm 
mmt Lxmt^nk^izit^mwM. mamm 

0. l-^SOOun^ t^tKimi-^lSOMn. 

^ (>izliftL<itm-^l 0 0 umX'h^. wMLti 

mn'Fimmmnz-ti,ui. mm^xmimmiz-t^ 

[0029] im^mu. mitxmmm m.t. 
\,zn\^x'$i.^\,zm\^hixh , mi&mfi<mui. fiM 

^\z\i.. ^Mvy>.>m^ CSIffiJI. H Be Jam 
)i) ^j:b\ XV x\:tnij:i-y<7)^-^iziiMsk im. 

$f i^t:jfii^ i:' ) ^£b\ G-csFo^^izimfpmm' 
F G F - 9 com-^unssLymm-m'k fc' , n g f c^%^ 

t2<4€A14«i*. Vmm Ci A-o>'N-i^- ) 5ri:\ TP 
ttSH<m4, GH^0fiK1g:^;^tyffffl^^^-:^#. TS* 

•wm^^. ^^ui^jtrmm^^mizmiiX'^ 

[0030] mik.^m<oik^Hi. 4a«tt'-Ky^r 

<^^mm^^ii^\HX'm^iihmx'hmx\'\ mm. 

Oil^O.OOO Omg/kgftficOliB*»4>3i 

:MM^zbti^x'^^. ^ii>iznti<imo.ooo5 
t.tk^mmi. vMmi,zim. immizimm.m^ 
nmmm. Mmm^£i:izxr,xmMM^:Lbi)^x' 

izfttitk^m. tS!bmb Lxm^. m.ooi 
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c 0 0 3 1 J mi.\i.mm^^&^x'$}h±m^7iiv 
^Ktt 18^*5 2 mmmmix-h g h (oik^ma 

0^ 0 . 0 1 -HMJ 5 m g/k g«cSc0Kffl*»4>)il:jS 
aiLX^i^liZ^^-tlZbifiX'^^, $<5>tciftL<{i 

m . 0 1 m g/k gi*:*<7)tiH;&»/j,jis:s^c: 

ti}<x'ti>.^^wimi. immizim. 2ji0{ciiii 
mmijizi3\^x^m^ixiij<DX'hh . t^jth-h. 

fctSl 5-2 i^mUil 5X:OT*Sl*-ri>. 

too 323 

ILK- ^ V a-)im^m^W ( ?LM/^^ U 3-;H?= 5 
0/5 0 . M^i^^JJ-i^Jll 0 0 0 0) 1 g 

jdl. 2 5x;t'3 B^fs# ( 6 0 rpm) Lm.m^j:?m- 

ti. c: h ymnmfji^ 5 3.0 

VI,zmBLXti\>^tzO. 1% (w/v) ;KUh'~;U7/P 
(PVA) 7K?M4 0 0m l iciiALs rJ'-tV 

^>afc-7>f ;?^;{77°^:;^2:JI'i:^^i•^liS^^ 50 0 r 
pb) izX *)j^lRLti. <J:t^TII§*4 0 0ml S-fflV^T 

V-f ^ uijir-'zA' 5 2 1 m g Sr^#7t , 
t0 0 3 3] IIMW2 

0/5 0 . MS^i^^^ai 0 0 0 0) 1 g 

fcir-fbSiSl 3. 1 mgi:$-y:5'nD;<^'>'2.3m 1 \,Z 



«i6^*5 3.3mg5:»L, %%mi twmz^m. 

6mgSrf#/::. 

0/5 0 (^;i/%) . « 1 0 0 0 0 ) ig 

i:S!^t:ffiln2 1.9mgi:$rj/j?np^:?>2.8in 1 1 

jsi»*5 3.8mgf:aaiot. wm\knmz%m. 

9mg5-t#yi. 

[0 0 34] Hlfim 

?Li!-/'J (?LK/i/t) 3-;H!= 5 

0/5 0 (^;l^%) . 2 0 0 0) 1 g 

tWcMn5.\ mgti>'^on;<iS^yi .9m 1 IzM 

a*4^c7)t h^^i^/W^y^^rV'f ^'a;<^7°-fe;W5 0 6 
mg$-#>t. 

ILK-^^U ^->m^m^ (ILBt/^'U 3-;l.g!= 5 
0/50 i^JUX) , fifi^%ii-i^Ji 1 2 0 0 0 ) Ig 
hit-ftSISl 0.2mgi:S:>''^Da;>t:J'y2. 5ml(C 

js«^*5 3.2mgS:^pL, m&mi tnmzimu 

8mgH#>t, 

[0035] mmme 

5/3 5 (^;l-%) , 2 0 0 0) 1 g 

tM^M^l T.OmgfcJrx^pn^^ys.OmUZ 

mmmmiwz. zmwuzt hfn^^^iu^tym^n 

ImgSrffit. 

ILiS-^^y3-;Wi^S-^ (?LK/^^!J3-;Wil=5 
0/5 0 {^Jl%) . 1 5 0 0 0 ) 1 g 

i:K-fbsitS4. 5mgi:Sr>^^on>:J';^2.0m 1 

<gt. ?Li5-^U3-;i-i?*«^«s • m^mmco^m 

5 2 . 9 m g Sr^jD L , mtm 1 b ^mzHm IX 

^*^tfot y-if^rv-^ j?o;i^r-fe;i^5 4 0 

m g ^%fz . 

[0036] mams 
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ILK- /'J ^-f\^m^m^i^ (ILH/^^ V 3-;WK= 5 

0/5 0 . ftt^%^i^l:l 5 0 0 0) 1 g 

i: iS-flifEi'D 8 . 9 m g i: 2: i/ n □ > 2 . 6 m 1 fcijg 

«j^5S 5 3 . 1 m g $:^[] L . ||Jgfi?iJ 1 1 mmiz>m IX 
mg^rfffc. 

mm 9 

0/5 0 (t/U%) . S*^l^^«l 500 0) Ig 
til-fliffii'Dl 4. 9mgi:£>''^'DOp<:J'>'3. Im 1 i,Z 

mm I. ?m-:/v^-mm^i^-mi\mm(o^ 
5 3 . 4 m g s-^sd L . mmm 1 1 mmizmm i 

4mg5:f#y::, 
l00 3 73 IISfie?!llO 

ILK- i/'J 3-/H!^^S^^^s (ILK/^ <; 3-;^!= 5 
0/5 0 (tyP%) , M¥%^i^*2 0 0 0 0) 1 g 
t mtMoA .0mgi:$:>'':7nn;<^>-2.5ml(Cfg 

1»5|55 2.8mgM0U. IIStf»Jli:R«C3!!SLT 
i|5>*^^t«^t hfiK^^f^^Uty^^v-f ^nX^7'-feyl^5 9 5 
mgi&^|:t. 
HSfifi^J 1 1 

ILi?-i5^U (ILK/^'J 3-;H?= 5 

0/5 0 , Si¥%:«-i^ft2 0 0 0 0) 1 g 

irK'fkffilST. 9mgi:Sr>''^nnp<^>'3. 6m 1 

^*5 3.iingS:^pL, mmi bmmizumix 

mgSrffTt. 
[0 0 38] HMfi^iJl 2 

ILK- ( ILK/^^ U 3-;PK= 5 

0/5 0 (^:;l/%) , fttTl^^i^*2 000 0) Ig 
tm-itS^l 3.2msk.^i/9u\Ji^^y5.2m\\,Z 

«i^§«^?0t s-^jt . i mm^z t h m:t^)v^ y^mt 

Ma*53.3mgS:»L, 1 1 t 

T?»*i^i^t Y^^Ti-^)V=^y'^^'7>{ ^ a^r-t/u 5 3 

mm 1 3 

5/2 5 . M^i^iJ-^ftl 0 5 00) Ig 

tMM^e.Smgtii^^X^Oj'l^'yS.OmUzm 



S}*5 3.0mgS:»L. lUfefiaj 1 i: 
1i»**^(7)t h^T^Ji^/l^^ >'-t-*-7-f ^oX^7'-fe;P5 2 1 
mg$:f#Jt. 
[0039] HM^Jl 4 

ILK-^^y nwl^i^S^ (ILK//U 3-;|^=8 
5/1 5 (^7U%) , ai:¥%^i^*l 2 0 0 0) 1 g 

tMiiM^5.8mgbi>^anjt^y2.0m 1 

s^5i55 3.omgSr»L. mmn tmm^zfmix 
[0040] mnmi 5 

ILK- u 3 -;i/K*fi^«s ( iLSi/^^ y 3 -m^ 5 
0/5 0 (t;i^%) . 1 0 0 0 0) 1 . 

8 9gi:K-fl:SI'ol 0mgfcSri''^'op;<:J'y3.4m 
1 iC^Mt. ILK-^^'J3-^l-K*«^«: • 1^i\m'M 

ffi^mmmmz. z<r>mmi,zt hmt^fi'^^ym 

mtm^ 1 0 0 m g t:ma l . Ulif^l 1 1 |i|«l::3!iM 

1.4 1 g5rt#;?t:. 
Ilifi«^16 

iLK-^^'j ^j-ji^m^M-^i^ (^im/^'j •a^>vm= 5 

0/5 0 {=^)V%) . « 1 2 0 0 0 ) 1. 

89gi;ir^l:ffilSl 0mgi:l:i/':7no>;}'y3. 5m 
1 ILK-^'UnwHt^fi^f* • K<l3il&* 

^mMjiM 1 0 0 m g iiWM I . mmm 1 1 nm^^z^ 

tT«J*^<ot h^-^t^iv=^yis^^^ ^^^ar-^jv 

1.4 1 gSrftfv:. 
lOO4 1]||Sfi0>ll7 

ILK-^U :3-)Vt^:m.-^W (ILK/^^'J 3-;Ui!= 5 
0/5 0 (^;l/%) , fi 1 4 0 0 0 ) 1. 

SggisK'fbffilSl 0mgi:$->'':?on;><:$'y4. Om 

i^i^tI^i oomg^^L. mmi tnm.\iz9m 
i.AQg^ntz. 

IIM0yi8 

nm-y^) ^'-)vmm'^¥^ (ilk/^^u 3-;nf= 5 

0/5 0 (*;W%) . fia¥%:a-i=^Sl 6 0 0 0) 1 . 
89stm\:MSi\ 0mgti'J^UUA^yA.2m 

1 C^Mt. ILit-^^'J • 

mMm. 1 0 0 m g 111)1011 1 1 nm\izm. 

1.3 4 gS:f#/c. 
[0042] itftJ^J 1 

ILil-^^'J 3-;Ht^ta-&«c (iLir/^^'J 3-;i'K= 5 
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0/5 0 . fit^^iJ-i^fil 5 0 0 0 ) Sri/' 

^nn^^yC^jgL (QSOmg/ml ) , ILK-/ 

mitt h0.^t^fl=f:yW.^^m}^(r)i^^ nn^ y 
mWi(50ms/ml) 1 m 1 t J-ii-^ L , UliSW 1 i: 

;&7••fe;^4 9 0mg2r^#?::. 
[0 04 3 3 itlK15!l2 

0/5 0 . 0 0 00) 1. 

90g^x^'on>^'y2.6mUC®»L. ¥LK-^^ 

bhJig;g4;/l^yaigSlg«ll&5f510 0mg5:»L. H 
SfiC?!l 1 1 |5l«C3!{ia Lxm^^coh h&^t^JV^ y-kt 
^ o^r-fe/H . 2 8 g $:^#fv: . 

0/5 0 (^:;l^%) , Sfi¥%:a-^*1 2 0 0 0) 1 . 

9 0gS:v''^'nn^:?y2.8m Ucjg^t. ?Li?-/ 

t ymu^m^ 1 0 0 m g imnuL. m 

V>f ^ P;>:7r-fe;H . 1 8 g S:#7t . 
[ 0 0 4 4 ] it«0IJ4 

?LK - 3 -yPit^^S^ft ( ?LK// U 3 -;l.SS = 5 
0/5 0 , SJI^^^i'Sl 4 0 0 0) 1 . 

90gS:>''^'nn^:J'>'3.0m 1 tc?g»L. ILK-^^ 

b hfigig;^;!^^: lOOmgSrmUDU.H 



a;& r-feyPO . 8 9 g . 

ib!|^J5 

0/5 0 ( ^Jl%) . fiMTi^^'-i^^i 1 6 0 0 0) 1 . 
90gii^^uxi^^y3.2mUzmmL. nji-y 

b hfi!c:S*;Pt/«fe|6j!««^* 1 0 Om gSraSSoL, H 
il«?i|l i:|3I:Ktc^!iaUTf;}*^^b l>fi!t:i*;l.^ y^^r 
■7^ ^' aX^r-fe;P 1 . 2 6 g ?:f#/i. 

[0045] ^mim: 

mi\3mf^t^-7^ ^ o;*r-fe;^3 o 8m g -k^mk 
k^mSk:r>mL : vy-h-;!^ ( 5%) . x^/i^,i<dfx^ 

f-;l.-b;Uo-;?. (0. 5%) , 'y'f->'20 (0. 1%) 
S:^S*J::?i)BL, g^K-C' pH6.8fciaS) (WT, 

|5l«) 2. 2 5m UC. ||Sfefi?ij8-ri#'btl7t:b Y^^-^s 
;P3 5 1mg$:t«-tjcii2.2 5mUC, llifeM9Ti#^> 

:h/v:b N^:g*;l^t/*iJ:i;p LGA • iKt®l8*^^r 

■7>f o;<7 7'-b;i/ 3 2 7 m g 1 . 7 5 m 1 t , 

$ ^>{lJtlR0« 1 TltibiXJt b Y^^it^}V=^yiii.Xf^ L 
G A^^^V-^ ^' o;^r-b;l/2 2 9 m g k^'m^ 1.75 
m 1 \,zm.Lfz, ^hflti'jtmSLO .5ml ( b h GH 

4Uv:. m%m.:^'owm^zmA\^m^kJrtm.fz, # 
(Abb'-XHGH. ^mmm) tioao^Uv:. # 
[^n 





Ifli 4> a K (n ff/ra 1 ) 


X Q 


2 B 


4 B 


6 B 


7 B 


9 B 


lis 


X fli M 7 


1 6. 7 


8. 6 


8.4 


14.8 


2 6. 6 


I 3. 5 


2. 8 


H SIE M 8 


1 7. 9 


10,6 


14.1 


22.5 


2 7, 8 


1 5. 9 


3- 5 


IK ^ 9 


1 4. 0 


8. 5 


15.8 


33. 9 


28. 2 


1 7, 8 


7.7 


It IS M 1 


4. 3 


1.7 


2. 1 


3.1 


5.0 


8.0 


2.7 



mmi . 8*3 j:l/9X1#<bii^v:b V^^^H^jV^yHi. 
IXPLGA • Wkm^^-^-^-^A ^^aijr^Mmmz 

b h GHigjsts. )m.m i Ti#^^/:!b v^^t^ 

[0 0 4 6]||iiM2 

Wm\5. 16. 1 7t3j;i^l8T#/oix?tbhfiJt;g 
^J^/l'^ yfcil/P LGA • M'fLffilSftj^^rv^ ^'n;>!77' 

■fe/K?^, tL 5 5 0 m g , 556mg. 576mg 



tJ<i:i;573mg kWmm 1 ^Z%mjr>^WM^ 3.38m 
lt;Jt!lSM2, 3. AaiV^SX^toilfz^y^^iS--. 

;l'tyi><i:t/PLGA^Wv>f^'D;!!^7*-b;j^o. -e^i-f 

il548mg, 548mg. 5 6 7mgfc j;t/f5 6 Om 
gS:|SI««03J-id«3. 3 8m 1 l;i}-|il[t/c. ^#4>i^>t^J• 
|S!?S0.75ml (bhGH6mgSr^:r) S-X-t";!^ 
l«»TtC7 «y Ymmz^T^^-y^fz, JiWMJ: Oig^fW 

m&k. ^mnm<^'y'y^^j^jr-j-^^\zi. 

^Ltz, n(:>ixtc^mk C^2D =5r^^L C^5D tcS^ 

■r. 
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im2] 





OLt^mS. (ng/ml) 


4B 


70 


9B 


1 IB 


mimi 5 


2 4. 8 


24. 5 


1 5. 2 


6. 3 


imm2 


1 3. 8 


8. 1 


5. 1 


3. 9 
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Mtp^ (ng/ml) 


4B 


7B 


9B 


1 IH 




24. 6 


25. 3 


1 6. 3 


8. 7 


mm 3 


9. 2 


10. 1 


9. 6 


6. 8 



[m4] 





iSf^SBl (ng/ml) 


4B 


7B 


9B 


1 IB 




12. 5 


35. 4 


2 9. 5 


9. 7 




7. 6 


14. 8 


7. 7 


6. 2 
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Jb>f ibt (n g/m 1 ) 


4B 


7B 


9B 


1 IB 


mtmi 8 


1 1. 8 


31. 8 


3 5. 5 


11. 3 


ncMms 


4. 9 


1 3. 8 


1 8. 5 


6. 7 



mmmi5. le. i7i5Xx/i8X'n{i>tLtzth&^ 

2. 3. 4. dX-n^tlfzhh^^t^/l'^ytiXX/PL 
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